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Abstract 
The current study was conducted to investigate factors that would motivate African American 
adolescents to engage in learning mathematics, as academic engagement is related to math 
achievement. Participants were African American students (N = 159) from the southeastern 
region of the United States who participated in a longitudinal study of academic achievement and 
identity development. The study used data collected from the participants in Grade 10 and Grade 
12. Bivariate correlations and linear regression analyses were calculated to examine student 
reports of competence, autonomy, relatedness and math self-concept as predictors of math 
teachers’ reports of students’ classroom engagement. Math teachers reported students’ classroom 
engagement at each time point. Bivariate correlations showed that students’ perceptions of 
competence and autonomy in Grade 10 were related to their Grade 10 math engagement. 
Relatedness in Grade 10 was not related to students’ Grade 10 math engagement. Grade 10 
measures were not related to Grade 12 math engagement. Linear regression analyses showed that 
Grade 10 perceptions of competence was a positive predictor of math Grade 10 math 
engagement.  
Keywords: math engagement, math achievement, Self-Determination Theory, academic 
self-concept, motivation 
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Math Motivation of African American Adolescents 
African Americans continue to be under-represented in careers that require advanced 
math skills (Funk & Parker, 2018). One factor related to this under-representation is the disparity 
in academic achievement between racial minority students and their White counterparts, 
especially in STEM (science, technology, engineering, and math) disciplines (NSF, 2017). In 
fact, despite the high demand for college graduates to enter into STEM fields, about 75% of 
racial/ethnic minority undergraduate students who enter college as STEM majors leave those 
majors during their undergraduate career (Wilson et al., 2011). By studying math motivation of 
African American students, positive factors that could improve the math success of this 
population can be pinpointed and enhanced. Given the positive relationship between academic 
engagement and academic achievement (Gunuc, 2014), the current study will focus on aspects of 
motivation that are linked to academic engagement. Some influential factors that have been 
linked to academic engagement include students’ choice of high school courses, academic self-
concept, and perceptions of relatedness, competence, and autonomy in the school setting. 
Academic Engagement and Math Achievement 
 The definition of student engagement is typically inclusive of students’ attention to a 
scholastic area of focus and their active participation in the learning environment (Zepke & 
Leach, 2010). Students with high levels of engagement have higher levels of academic 
achievement than those with low levels of engagement (Gunuc, 2014). According to the 
Participation-Identification Model, students who are “engaged” make a psychological investment 
in learning through active participation (Finn, 1989). They value high grades, and they also value 
understanding and internalizing class material (Finn, 1989). Although performance is a 
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prominent focus in educational research, student engagement is a strong indicator of 
achievement. Hence, the current study examines factors pertaining to student engagement. 
 Students’ choices of high school math courses are also important to better understand 
African American underrepresentation in STEM fields, as these courses are linked to students’ 
college pursuits and their career choices (Trusty, 2002). In a longitudinal study sampling 5,257 
young people across the nation, results revealed that out of all curricular areas and courses, 
having high school credits in intensive math courses was most strongly (more than science and 
foreign languages) correlated to the completion of a bachelor’s degree (Trusty & Niles, 2003). 
However, African American students are under-represented in enrollment in these intensive 
courses, instead being commonly enrolled in lower level high school math courses (Moore, et al., 
2010). 
Many reasons have been suggested regarding why African American students are not 
enrolling in intensive math courses in high school. One of the most common is that African 
American students more often attend schools where these intensive courses are not offered due to 
limited resources (Bryant, 2015). However, even when students have access to the intensive 
courses, statistics still show that African American students choose not to enroll (United States 
Department of Education, 2014). This finding is valuable because it suggests that the lack of 
African American student representation in intensive math courses is not simply a factor of 
course availability or access, but that underrepresentation may be due in part to students’ lack of 
math motivation. The current study was designed to specifically examine factors that motivate 
African American high school students to engage in math classroom environments. Gaining 
insight into these factors could later be used to increase student math enrollment and 
engagement, further increasing the chances of these students pursuing STEM disciplines. Four 
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theoretical concepts that have been used to understand motivation are competence, autonomy, 
relatedness and self-concept. 
Competence, Autonomy, and Relatedness 
 Self-concept is broadly defined as “a person's self-perceptions formed through experience 
with and interpretations of one's environment” (McGrew, 2008). Academic self-concept holds 
the same denotation but with application to academic ability. A multidimensional study testing 
the reciprocal effects model found that increases in academic self-concept led to increases in 
subsequent academic achievement and vice versa (Marsh & Martin, 2011). More recent research 
supports that math self-concept in particular is a significant predictor of post- high school STEM 
studies (Parker, Marsh, Ciarrochi, Marshall, & Abduljabbar, 2014). The results of one study 
showed that even high achieving African American students in mathematics struggle to attain 
their potential if they have low math self-concept, as low levels of enjoyment for the subject can 
thwart their engagement (Rech, 1994). This finding is important to the current study because it 
introduces a concept that may impact student engagement and also is similar to perceptions of 
competence described in Self-Determination Theory.  
Self Determination Theory (SDT) considers internal needs that are the basis of 
motivations and the processes of how behaviors are self-regulated to nurture those needs (Deci & 
Ryan, 2000). This theory of motivation has been applied to educational settings. The element of 
competence refers to students feeling that their behavior is effective in the classroom. Numerous 
studies have shown interconnections among students’ perceptions of competence, their 
classroom motivation, and academic achievement. For example, student effort in mathematics is 
highly influenced by competence beliefs in combination with mastery goals (Roth, Thierry, & 
Normand, 2011). Another study showed that competence beliefs were associated with greater 
  
EXAMINING FACTORS OF MOTIVATION IN AFRICAN AMERICAN STUDENTS      5 
 
achievement, as students who believe they are capable of succeeding in a particular academic 
domain tend to achieve success in that domain (Chouinard et al., 2007).  
In addition to perceptions of competence, I will also test the other two primary needs 
described in Self-Determination Theory — autonomy and relatedness. Autonomy refers to 
students feeling that their behavior is self-determined and self-endorsed. One study found that 
autonomy was the strongest predictor of student engagement when examining predictors of 
secondary school success (Hafen et al., 2012). When the need for autonomy is satisfied, students 
feel that their work has more meaning and purpose, leading to increased engagement and 
increased likelihood of math achievement (León et al., 2015).  
Relatedness is described as a sense of belonging in the learning environment; when there 
is a sense of belonging students perceive that they are liked, respected, and valued as individuals 
(Niemiec & Ryan, 2009). Feelings of relatedness are likely to occur when a student senses that 
his or her peers and instructor foster a supportive learning environment (Dotterer et al., 2011). 
Instructors play a key role in satisfying all three of these psychological needs in their students. A 
study linking teacher classroom interactions to student engagement showed that teachers’ 
fostering of competence, autonomy and relatedness was linked to increased engagement, 
academic performance, and students’ mental wellbeing (Klem & Connell, 2004). The current 
study utilizes teacher reports to measure student classroom engagement and student reports to 
measure elements of SDT. Because SDT emerges from studies of intrinsic motivation — an 
inherent concept of human processing — the theory should be observable across diverse cultures 
and varying educational contexts, making it appropriate to apply to the experiences of the 
African American students in the current study. 
Hypotheses 
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The current study combines ideas of Self-Determination Theory and research on 
academic self-concept in relation to student engagement and academic achievement. It extends 
beyond the current literature as it focuses specifically on what conditions may be favorable for 
optimal mathematics motivation in African American high school students. I hypothesize that 
classroom experiences of competence, autonomy, and relatedness will positively predict math 
engagement as reported by math teachers, concurrently and two years later.  
Method 
Participants 
Participants were 159 African American students (99 girls, 60 boys) who participated in 
the Youth Identity Project — a longitudinal study of academic achievement and identity 
development. Students were recruited from predominantly-Black elementary schools when they 
were in Grade 5. Surveys were completed again when students were in Grades 7, 10, and 12. The 
current report uses data collected while the participants were in the 10th and 12th grades. Students 
were drawn from two school districts in the southeastern region of the United States. Parent 
education data were available for 159 youth.  
Procedures 
Only students whose parents provided consent for them to participate were included in 
the study. The students completed self-report questionnaires in small groups at their school in a 
single session. Trained undergraduate and graduate research assistants were available to answer 
questions. Classroom engagement ratings were reported by the students’ math teachers. Parents 
reported demographic information, including parent education. At each wave, participants were 
given $10 gift cards that could be redeemed at local merchants for their participation.  
Measures 
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Math self-concept. Self-concept was assessed specifically for mathematics with a single 
item. Students reported their math self-concept using a histogram that had a column of 25 
miniature human figures (Nicholls, 1978). “The Best in Math” was printed at the top, and “The 
Worst in Math” was printed at the bottom. Participants were asked to circle the figure in the 
column that best represented their own ranking compared to their classmates.  
Competence, Autonomy, Relatedness. Students completed measures adapted from the 
Basic Needs Satisfaction Scale (Deci & Ryan 2000).  The competence subscale (6 items; α = .65) 
measured the extent that students perceived that they were competent in math (e.g., “I feel very 
competent in math”). The autonomy subscale (5 items; α = -.221) measured the extent that 
students perceived their behavior was self-determined and self-endorsed in the math classroom 
(e.g., “When I am in math class, I have to do what I am told”). Three items were dropped from 
the original autonomy subscale in order to strengthen reliability (2 items; α = .37). The 
relatedness subscale (3 items; α = .66) assessed students’ sense of belonging in their math class 
(e.g., “I am not close to many people in my math class”).  An item was dropped from the original 
relatedness subscale in order to strengthen reliability (2 items; α = .71). All items were rated 
using a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree). Negatively-
worded items were reverse-coded, and item scores were averaged to yield a single score for each 
construct. Higher scores indicated a higher perception of competence, higher sense of autonomy, 
and greater sense of relatedness. 
Math Engagement. The primary outcome measure of the current study was math 
engagement. In Grades 10 and 12, students’ math teachers reported their perceptions of students' 
math engagement using a 15-item scale (e.g., "This student participates when we discuss new 
material.”). Teachers indicated their agreement with statements on a scale of 1 (not at all true) to 
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4 (very true). Negatively-worded items were reverse coded, and item scores were averaged to 
yield a single measure of engagement at each time point, α = .98. Higher scores indicate greater 
teacher perceptions of student classroom engagement.  
Control Variables. Parent education and Grade 10 math grades were controlled. Parent 
education is known to be a correlate of academic achievement and educational attainment, and 
achievement is known to influence self-concept and motivation. Parents reported their 
educational attainment using a single item: “How far did you go in school?”. Possible responses 
ranged from “less than high school” to “doctoral or professional degree.” The average parent 
education level was between “some technical school” and “some college.” Students’ math grades 
were obtained from copies of their high school transcripts. A math grade score was calculated for 
each student by averaging the final grades of each math course in which the student was enrolled 
in Grade 10. 
Analyses 
Bivariate correlations were calculated to examine relations between each pair of 
variables. Hypotheses were then tested with linear regression analyses using math competence 
and self-concept combined, autonomy, and relatedness as the predictor variables and math 
engagement as the dependent variable. Parent education and math achievement (i.e., Grade 10 
math grades) were controlled in the regression analyses. Relations were tested both within (i.e. at 
Grade 10) and across time (i.e., from Grade 10 to Grade 12). 
Results 
 Bivariate correlations appear in Table 1. Because math self-concept and math 
competence scores are highly similar constructs theoretically, and because they were 
significantly correlated (r(401) = .56, p < .01, 2-tailed), the two scores were combined to create a 
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single math perceived competence score.  Each variable was standardized, and the two standard 
scores were averaged to yield these aggregated scores. Bivariate correlations showed that Grade 
10 perceived math competence and autonomy were both positively related to Grade 10 math 
engagement, r(210) = .34, and r(200) = .26, p’s < .01. Grade 10 perceived math relatedness was 
not significantly correlated with Grade 10 math engagement, r(200) = .10, p = .168. Grade 10 
perceived math competence, autonomy, and relatedness were not correlated with Grade 12 math 
engagement, all p’s > .10. 
A simple linear regression analysis was calculated to predict 10th grade math engagement 
based on 10th grade perceived math competence, math autonomy, and math relatedness. The 
equation was significant, F(5, 153) = 11.59, p < .01, and the overall model fit was R2 = .275. 
Results appear in Table 2. Student reports of perceived math competence (B = .238, p = .004) 
and Grade 10 math grades (B = .030, p < .001) were significant predictors of Grade 10 math 
engagement. Student reports of autonomy, relatedness, and parent education were not significant 
predictors. 
Linear regression analyses were calculated to predict 12th grade math engagement using 
10th grade perceived math competence, autonomy, and relatedness as the predictor variables. 
Results are reported in Table 3. The regression equation was significant, F(5, 98) = 2.60, p = .03, 
with overall model fit of  R2 = .117. However, Grade 10 math grades was the only significant 
predictor of Grade 12 math engagement, B = .021, p = .026. 
Discussion 
 Though a substantial amount of research supports Self-Determination Theory with 
application to motivation in the classroom, the results of the current study did not support my 
hypotheses that all elements of SDT would positively predict math engagement within and 
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across time. As mentioned before, the element of competence has been presented in literature as 
similar to the idea of self-concept. After computing a combined competence score, the results 
showed that Grade 10 competence was a positive predictor of math Grade 10 math engagement. 
However, contrary to my hypothesis, Grade 10 perceptions of competence did not predict Grade 
12 math engagement. 
Although Grade 10 autonomy was significantly correlated with Grade 10 math 
engagement, Grade 10 perceptions of autonomy and relatedness were not positive predictors of 
math engagement either within time or across time for this sample. These results are inconsistent 
with prior research that emphasizes the importance of autonomy and relatedness. Prior studies 
suggested that autonomy was the strongest predictor of student engagement (Hafen et al., 2012). 
Additionally, Klem and Connell’s 2004 study on teacher classroom interactions suggested that 
fostering relatedness in the classroom is linked to increased engagement. The findings pertaining 
to autonomy are important because it may mean that autonomy is not such a salient motivational 
factor in the classroom for African American students. Other factors may be more important than 
the elements of SDT that impact the motivation of African American adolescents to engage with 
mathematics. These factors may include aspects such as having same-race teachers, as research 
supports that increasing representation of Black math teachers has a positive impact on Black 
student enrollment in rigorous math courses (Klopfenstein, 2005). 
Examining prior schooling (elementary/middle school experiences) along with high 
school experiences may also be insightful to better understand African American students’ math 
engagement in high school. For instance, students who are a part of educational tracking systems 
and/or programs that address the needs of intellectually-gifted students would have different 
experiences prior to high school that would influence their enrollment in courses by the time that 
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they are in high school. A student who is a part of a tracking system may only have the 
opportunity to enroll in upper-level math courses if they have had a high-level of achievement in 
prior math courses; otherwise they may be funneled into low-level courses which can lead to 
feelings of inferiority in the classroom (Barrington, 2016). Feelings of intellectual inferiority 
have been linked to declines in perceptions of academic competence (Urdan & Pajares, 2002). 
This is especially pertinent to African American students because research shows that ethnic 
minorities are disproportionately assigned to low-level tracks early on in their schooling 
experiences (Faitar, 2012).  
One major limitation to this study was sample size; after accounting for missing data, the 
sample size was substantially smaller than initially expected. Conducting this study again with a 
larger sample size, inclusive of additional schools extending across the United States could 
produce more sound results. Including additional schools in the United States would not only 
provide a greater pool of the population to sample from, but would also allow results to be more 
generalizable to the whole population of African American students in the United States. In 
addition, conducting the same analyses across different ethnic groups may provide a more 
holistic narrative surrounding motivation given differences in race/ethnicity. This comparative 
method would allow conclusions to be drawn about trends particular to African American 
students that may or may not align with trends found with other ethnic groups. 
Additionally, although some subscale items were dropped, the alpha reliability scores for 
measures of competence, autonomy, and relatedness were fairly low. The results would have 
likely been more consistent with prior research and the study hypotheses if more reliable 
measures had been used. 
Another limitation of this study was the use of self-report. Self-reported answers have the 
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potential to be exaggerated and can be affected by various biases. These biases include the 
inability of the student to self-assess accurately, students having varied interpretations of 
questions, being dishonest, or answering questions based on previous answers (Salters-
Pedneault, 2018). Additionally, having different teachers from Grade 10 to Grade 12 could 
inadvertently alter results. The perceptions of engagement from one teacher may be different in 
the perspective of another teacher. Despite these limitations, this study provides a start to gain 
more insight into the specific educational experiences of African Americans and to further 
examine their motivations to engage within math-centered learning environments. This study in 
particular confirms the importance of competence perceptions to the motivation of African 
American students. This knowledge may later be used to develop tactics to increase student math 
enrollment and engagement, further increasing the chances of these students pursuing STEM 
disciplines.  
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Table 1 
Student Reports of SDT Variables, Control Variables, and Math Classroom Engagement: 
Correlations 
Measures 1. 2. 3. 4. 5. 6. 7. 
1. Math 
competence 
—        
2. Math 
autonomy 
.364** 
(405) 
—       
3. Math 
relatedness 
.305** 
(405) 
.258** 
(405) 
—      
4. Parent 
education 
.108* 
(438) 
.043 
(405) 
.061 
(405) 
—     
5. Math  
grades 
.367** 
(346) 
.173** 
(327) 
.045 
(327) 
.323** 
(360) 
—    
6. Grade 10 
classroom 
engagement 
.344** 
(210) 
.265** 
(200) 
.098 
(200) 
.143* 
(215) 
.467** 
(167) 
—    
7. Grade 12 
classroom 
engagement 
.086 
(125) 
.150 
(115) 
.083 
(115) 
.196* 
(134) 
.292** 
(115) 
.412** 
(68) 
—  
Note: () N. ** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at 
the 0.05 level (2-tailed).  
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Table 2 
Regression Analysis Summary for Grade 10 Reports Predicting Grade 10 Classroom 
Engagement (N=159) 
Measures B Std. Error t Sig. 
Math 
competence 
.238 .082 2.909 .004 
Math  
autonomy 
.079 .074 1.062 .290 
Math 
relatedness 
-.040 .082 -.483 .630 
Parent education -.032 .038 -0.825 .411 
Math grades .030 .006 5.286 .000 
Note: Dependent Variable: Teacher rating of Grade 10 math classroom engagement  
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Table 3 
Regression Analysis Summary for Grade 10 Reports Predicting Grade 12 Classroom 
Engagement (N=104) 
Measures B Std. Error t Sig. 
Math 
competence 
.040 .117 .341 .734 
Math  
autonomy 
.031 .112 .276 .783 
Math 
relatedness 
-.030 .114 -.260 .795 
Parent education .065 .048 1.356 .178 
Math grades .021 .009 2.253 .026 
Note: Dependent Variable: Teacher rating of Grade 12 math classroom engagement  
 
 
 
 
 
